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Abstract of JP10187359 
PROBLEM TO BE SOLVED: To realize data 
transfer independent for each flash EEPROM 
by providing a data bus for each flash 
EEPROM in a system using a semiconductor 
disk device. SOLUTION: A data storage 
system using a semiconductor disk device 
constituted of flash EEPROM Is provided with 
data buses A and B provided for each flash 
memory 2A and 2B, and a controller 4 
connected with each bus A and B for 
controlling the transfer of input and output data 
for each flash memory 2A and 2B. Thus, the 
controller 4 can transfer the input and output 
data independently for each flash memory 2A 
and 2B so that an average transfemng speed 
especially at the time of a data writing 
operation can be quickened. 
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flUie^7 7 -y i^a E E P RO MftCMi LXmi^tl 
X. miy^'yi^^EEPROMiznt?>Xtii:flr—i^ 

U-h'/^'f h^^lc:f5tTB>ii£#77-yi^AEEPR 
[11*112] |!fieJ^Xb>-XxAi:c7)fax'T-^£7)!!g 

HfiiB3 y h D-9#S{ifri2^N' •/ 7 r ^ ^ U^ISi: 1 * 
coyN';^tj; DtfM^ilT. Byie^^'•y 7r^^ U^atc|& 
I^Sil^CT-^ &tiSc7)HUie7 9 -y E E P RO M(C 

ffl-ri. u ^af ^qg- 1 . 

Cif5l<Il4] M^[c7)79 7i^iEEPROM*^<i.^fig 

BUf e# 77>yi^^EEPRO MfttZjiloil l-Xm^htl 
X. luiS77-y>'j-EEPR0MtCjittl.A;±l:']T-:? 

d^x h i^XTAA-4>iE3M$ii/cA:i3r-^^7t<iB5IS7 
7 -yi^iEE PROM*>A,^a}$*lJttii:^]T-:J'$— B# 

lafe#f-^>'<;^ 2r1> LTfiie#7 vvl/a-EEVRO 
M t $ fLT . 1 N'x ^:rt- L r HulE^ ^v^r 
^ ^ U ^gt^Jf il^^iT , BUlBA- >y 7 r ^ ^ U i: BU 
f £#7 7 -y JL E E P R O M i: c7)P<7)Aai:^T- i^lS 

att. B5ia#77-yi^AEEPROMtCjttt^l»-H 
lwiBT-:?«SjM¥f5t LT huIB*;^ h x;^tA i: 

[IM:^5] MiBjJ^;^hi^^-fAi:BulB>'<>y7r^^: 



IE*;?, h i/;?.TA*^'^lKjll§iifv!A:»3T-:S' ?rfriB^N'-y 
7r^^';¥S{clS*«!L. *>o|frlB*xbi^XrA*>(i> 
CO U - K r -fe W*(cf5 1 T friBr- J: 
0 milBA-y 7 r U ¥Stc*S*^$ti7^.:By|B7 9 -y 
E E P ROM*»^>coai:'Jx-^ BtilB^ y^-7 x-;^ 

ffllfl.^ i: 2:!^i:-rSif*^4 IBiJ<?)T-^'iB1ivX 

XA., 

[11*116 ] HUiBT-^tejI*S(±, fflB^T-^^S- 

x#a«{:|«fBA'>y 7 'J^g*^<i^t5:t)$^I-?>T- 
MiB=§-r- ^ > - fgjMg^tcjsE t T luf B 

>-^">y 7 ^ 1 ^mwm, 

IB7-'-^VN';^^g{3iKii-tS^S^*-r-l. ; ^: Sr^h 

■ri.il*Jl 4 IBm^Or- ^IBIii^Xr A , 
[if*lM7] ^t^c077>yi/AEEPROM*>ii>^iJj!c 

At3jiffl-teT-^i|£3M:^sr-$>oT. 

flfflB^ 77>yvaEEPRO U%\,zmL t T IStt 4)^ 
mtyV'yi^:xEEPKOm\zn-thX'&-y)f-'^ 

h i^;?.r A*»A,lEJ2lS^i/iA:'3T-^ i;t:{iliiiB7 7 -y 
jL E E P R O M*» /J> ggffi $ fL/i ai:>] r- ^ ?r-B#WtC 
^g|^tl.7ti6c?)A-.y 7 r;^^ U^St , ffiB--§-T-^^s- 
;^A, B$-^LTHUiE--g-77'y>'iEEPR0M{2tfi^ 
$ii-C. *^ol2|s:^oys;;^2r:f^LTBui^A.y7r^^ 
gSfc^M^nr. l5fB>'N'-y7r^€U#gi:ffiB#77 
yi^iEEPROMi: cOP^<7)Attl:>3T-:5'c7)KiM^llff 

huIBt- lEiM^ StifiiBT - ^ ) <x A , B mzmii^ ^' 
•y 7 r ^ ^ U ttJ:»3 $ ill) T - ^ ^ SJ^-r •& i^v:^ 

<?D>'N':^P>'';^:?AO, Alt)J:i/^A';;?.w-i;j^:?BO, B 

mit^xh>-XTj^f}^i^<^y^ hTi?-txmi^i,zmtx 

mi^ ^' -y 7 r t y ¥15*^ ^ <50 T - ^ 7 ^7 -b 
75>y>-jLEEPR0M{CjitJC-f l>r-:?yN'7.A, B(C 

i£jM-ti>i:#{c. H^^IBT-^>'^';^A, Bmztm^^yy 

friBT-^'^^';^ Ac7)iKiIW*t:i5 1 T BUlE^'N' -y 7 r ^ t 
V^^cn^^xmm'^m^izmsl^^y 7 r 'J*S*><b 
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•;^swN'xiKji«rtgB#iziiieA .y 7 r ^ ^ v^m^^y 

^m^titiT-^ imsi^-^xui^:^^A 1 lzif§m-l t 

U^^(7)j<xmm^mmzmsi^'^ •/ 7 r ^ t U 

frieT-:?^U B c7)$K3ig*{cE^ tT fl>iie^< -y 7 r ^ ^ 
U^Sc^^^'Xll!KiI^|gB#^3m^iBv^'•y 7 r y< ^ 'J^S*^^> 
lKji$ii7t:T-:5'$:Byi£A';;?.lxvX^B 1 iz^mt^t 
^iz. m<XUi^x^B 0 tfMB 1 <r)\\-ftii)^i^^ 

Clti^ilS ] 1 i?';l^-7°j&^"1Si!c<7)H>iiB7 7 v i^^ E E 
A. 

[0001] 

[0002] 

y^^ui:(4M^o. wmm^\>ZT-'^(r)m-imn 

LT. «a7^?^rX(7)^tg^7 7•yi^iEEPR0M 

[0003] ^^«CT ^ x^^SJi. 1SHit&fl<){c{i1ii[i7) 
75-yS/iEEPROMOp<t'Jf--yrt . rjyhp- 
7i:. A'7 7TRAMi:;*^<^^|). nyhD-^ti. 
h i/J^rA i: ^ 7 7 ■/ >- JL E E P R O M i: co-f y 

7x-j^-C'*>0. *;^hi^;^r-^cor7-i:x^j|<{ci5i: 

•C#7 7'yi^j.EEPR0Mi7)U-K/7^ hSW^H 
fi=-fl). A'-y7TRAM(4. ;^7.^i';?.Ti^^^y ho 
- 7 i: «7)f - ^teiH^rff ^ 3 -y 7 r ^ t U T ^> 

[0004] 



#7 7 >y V JL E E P ROM iiCO'f y :?-7 x-X$:fiifig 

^-r^:^5t-C'^>l), fc^^T'. 3yhn-7i:=g-7 7>y 
>'j.EEPROMi:<7)[i<7)f-;J'ISj^{4, iiST'fil* 

[0005] 77'yXAEEPROM{4. ^—^(Dmtii 

immzMixm^^mw ammmi^ts) mmx 

r—!^^'^:^\,zii^r~mmxM. #77 -y i^^EE P 
ROM5:jI^e<j{C7^?-fe;?.-rS|^c7)j!!ia^*^t<® 

[0006] ^;T\ *^HJogW{4. 4^#i<5T 
UW.^^mLtz'yXy-MZiiUX ^ ^77-yi^j.EEP 
ROmUt-tz \mWi<r> 77«y>'jLEEPROM*»^:5rl. 

y)V-7'mz9—^^<y^ S-^ttT , #7 7 >y A E E P 

R0Mtt<7)T-^SEi^^^tg{cLT. 
mw^<^T'^-^xm^mmH±.^'^i>^t^zhh, 

[0007] 

[ HfiSr^^-ri. W5] ^WFAi. 7 7 «y v a E 
E P RO]Vl;^^^,^ifig$^l|,i|i##:f' ^ X^^gtr^ffl L 

iti077-y v;tEEPROM*>A,^§Ji-^tC, #^VP- 

r%\,zmihfitzn^(r>T—$>f^xt. ^:<^)#f-:?>'^' 

;^(-tgil$fl.r #7 7 y J. E E P ROMftt(CAtB:'Jr 

#77-yv'j.EEPROMftlcMi:tT. X^^fS' 

[0008] ^hiz. *^BJ(4, 3yhc?-7i:A'y7 
r^tU (A'-y7TRAM) t\il-^(r)fix\,zxmm. 
^iXfzmiS.^:n^LX\^i,, A'.y7T^^rU{4. 
i^X^J^-h^C:>m.m^fifzr-9 (7^ hr-^) ijj:!/^" 
3 y h o - 5 * ^ ^ Ie jM § fL/:! ^ 7 7 -y A E E P R O M 

i)^hm\^^iifzf—s> (y-Fr-^) ^fgift-ri), ^ 

yhn-7{i. 'f—^mThmi^V^\,Z^ #7 7<y>-iE 
E P ROM^f^T-^ys.xtcilfcitCT-^'ISjM^II^T-r 
A' -y 7 r ^ ^ 'J *^ <^{4 1 *£^yN'x{c J; I, T-:?!|g 

[000 9] iZX\ *^BJcD3yhn-7{4. #t- 
tT>^' y 7 r ^ ^ 'J ^Z^m,^flfz 1 2|s:<7)A'X^B^^^ii| 

th, :i<r>tt^ ^r—9j-^xmzm.^ii^titzmitm 
2<r>wjx-sfi^\,zmf%Lx. f—s^^'^xi.zmhT 

^V^t,Z^ ^yy-yi^s.EEPROmz^i.mLttz'f 
-'^m.mt^iZ. A' y 7 t U 3f)»'^t4B#^SlJ|KjM$IJtP 
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[00 10] 

{aTyyyi^ji^=eV tm-i>) 2A. 2Bt. ay 

7 5 «y E E P ROM3&>f,^4^t;i?';U-7°mS<7) 
^^Uf-'y7-*»^>^rS, 

[00 1 1 ] #777>'jt.^^y2A, 2B(4EEPR 
OMO;^tU-fe;H.:A^'Kc, t-^^^S^';^^ 1 2A, 12 
B$:*L. C:cOT-^Ui>";^;f 1 2A, 12BS:ys'.y7 
rtLXXiHtT—f^ (I/O) cO«giM^ff5r3. #7 
7-yi^i;<^:y 2A, 2B{4. U-VT^-^Xtfziiy 
^ VT9^xt<zmtXr-9m-¥/y4 hB^tcfih' 
'J^ (BUSY) ft-i-^ai^lL. ttz'J~Y/yA Vifi 
"^^X'hflMVT ^ (READY) m-fS:tfl:»3-ri. (R 

■tl./iy)i7)T-^/SX3t LT. =g-7^'yi/a^^ U2 
A, 2 B»^OT-:^'>'^';^A, Em^<<f htlX\-^h . 
[0012]3yhn-74 \t±m LX . T-^isil7- 
n-yiJ'Si:, -^'f :^'n7'n-l:-y^f (MPU) 7n-yi?6 

^tlX\^h. T-^'lKjll7'P-y^' 5J4. MPU7'n-y 

(mTm(3MPUi:i^-r.&) 6i)^h<r)mmt,zX^ . 
7rRAM8i::S-77-yi^A;'<^:'J2A, 2Bhc0r- 

^ (R/Bfi-^^f-vT-fe^^hfi-f-CE^rf) ^#7 
7-yi^i^*U2A, 2Btcr)rBlt-3c}i-f-i>. $^>t::. 
T-:?lE3Mrn-y;?5{i. BUie^OidtC. #7 7-yi^a 

^t'J2A, 2Bi:{j:^^L^iii|ffl(^r-^AXA. B 

7'D y 5 (4, f^aj-ri) J: 0 tc. 1 :lf(7^JiX 9 LT 
A'.y 7 r R AM 8 1 (^T-^«ili5:^t^ 3 . 
[00 13] MPU6{4^flsT-fX^'||Ml<^^'f y 
SW^St'^)^, llS^L'5rV^ROM{z^S^$tT./irn/ 

7. ^N'-y7rRAIVi8^$iJj9LT, ^1^;^ hi^T-rAtco 



i^Xf A*>4>iE3i$ii7tT-:? S:>'N'-y 7 T R AMStzK 
j^L, ^Ttr-^lKiiyn -y ^' 5 \,zX 0^^'•y 7 r RAM 
8{;tgS^$ix/iT-^ h 'yXy-Mzmm-h , 
[ 0 0 1 4 ] *x h xXrAli, ^\-^J-sXiifLx^m 

n^T 4 x^^mits: }£<^mmffU xtmrnztihay 

i?5j&<MPU6(^fg*{Cta!oT. ^N'«y7rRAM8fc# 

77-y>'jL^^U2A. 2Bi:<7)^c0r-^iKjM5-||fif 
■ri.. .rCT\ 77 yi^jt^^'J2A, 2B(4MS:Wz 
2 fflCO^ ^ y ^ -y 7T- -^5 !> t m^-f h , 

[0015] ^mmmmxu. ayha-y4ii. mm 

2B bii^ti^'m^LXT-^mm^mn-th. 

X\ T-^lE3M7n.y^5{4. m2^zm-rXdiz^ r- 

^mkmmz!^^j:U'jxmi^ti> ui^xm 

{4, f-^^-^XA, Bmz^lfi^tLXt5^. -ttl^'tU^ 
•y 7 T R A M 8 (llj<7)r - I^Mt^T ¥UxmU'JX:? 2 0 
A, 2 OB. 7 7-y>-jL;^t UiJtOT-:?iBterhL-;^ 
ffll^i^'^^ 2 1 A, 2 1 B, T-:J'l53t:^|fiIc7)Jg*fflb 

i-';?.^2 2A, 2 2B, T-mmmmmui^x:s^2 3 

A, 2 3B:<)%^ixTV^|>, x-^lKiMill^ffll/vX:? 
23A. 23B{4, T-^ ( i)f^4' ^ tim 
7 ) S-ISii-ri.^ca6co yyy^m^m-th\^'JX-$^X 
$>■?>. 

[0016]MPU6{i:. -rtl^>cOb-yj^:^||{c:7HU 

X. 'f-9&\fm.(^yy'/<Dmm^m 

2r-b «y h L . *»o-fe -y h L/v;#$iJPtf fg^#BS-r I. ^ t 

t:j: OT-^fejMiijffli^iiff-ri>. in^, T~mmy 

Sf^^ 1 7t M P U 6 c7)$i)fpt J: 0 , r- ^ AX A . B 

n txmmz=^w^-th ^tts:<. ^ti^tim. ixr- 

[001 7] iC:t\ 77 yi^i^t'J2A, 2B<0^ 
r-i?^iXA. B{4ji^T{48t'v h(7)/-<XXhi>(0iZ 
MIX. ^<-y7rRAM8<7)A'X9{42fg<01 6f y h 
W<XX$)^. Ur>X. ^r-ff'^XA. B(4-?-ixf 
i^v 7 r RAM 8 cOA'X 9 LTIS) tl^ ^ ^)VX 

Ot. 7 7-y>'a;<^ U 2A, 2Bi,zn'thT-9mil 

mi^^(^^-^&mmi.im.xhhfzi^. MisiJt 

^z±^<^j:h, 

[0018] ^^X\ ^mm\t. 77 -y ^-a^^ U 
2 A, 2BfttcWffl{Cig{t'^il^CT-^A'XA. BHi 

J: 0 . %^<nX ohzi ^<7)T-i^^-\X(0^^timL 



(5) 



m^lO-187 3 59 



XM. WkX'W N' -y 7 r R A M 8 iO^'N';?. 9 <7)|kj^^Ic 

^x'hh. 

( A' -y 7 r R A MOVN'j^r- f hlx- V 3 y ) BUJ* t T'C 
idfc. *IIS6?g®(3j;^l{i'77-y>'^^tU2A, 2 

«a^»lf^B#t3T-^lKji7'o ■y^5fc77 7i^J.^^ 

U 2 A . 2 B t cOr-^ISill^^ri^jI^b-fl, ^ j&if 

[00 1 9] "f—s^mjkmi^mi.zM. x- 

^l|Sjll:/D>y:?5«±. >'N'>y7TRAM8*>^>7-f Nr- 
^S-tejiLT, 77>yi^jL^^:';2A, 2B{C|k)I!1- 
■S, A".x7rRAM8{4, m'^X\ilt^<7)J<X9^zX^ 
r-'^WAy'u-v 5\.Zim^tlX\^h , m^X. MP 
U6{4. T-i!r/'^xA. BtcJfc&LTr-^^lsjM-r-S 
*|^{:. -?■^^4><7)T-^?:I^I-<7)^^'X9^;J: 0^-^' y7T 
RAM8*^^)fejI-tl.7t:fe, ^N':^9±(7)^^^(H)ji-f§ 

[0020] OT. Il3(^ffitt:ll. S4<0^'f S 

J©g«JiOA-.y 7 r RAM8(fflc7)^'i:x 9cOr-^fejM^r5t 

[0021] t-f. ^tmma. hb {^s^-r i a tc. 

T-:?K3l7'n7^'5{4. T-^'ysxA. Bco^^x-en 
i:ll2c7)U>>x^^^-ri.. T-^AXA{2 

{3^^Jt51-sBl i:m2i7)^i/'^^'^'ea-f^>N'j^B 0 u 

[0022] t-^IkjM7'o y 5(i. Mt^T-:^'^-^';?. 

A(^!igjig**i^^4-r§ i: . ^^x9<^mmmmx%ti 

{f, ^N''y7TRAM9;^)^4»''^.XA01/>''7.:5'(ZT-^cO 
lKiS5:^tft-|. (;':x-y7°S 1-S3) , f—$' 

^■^xk</)m^mMzm\:.x^'^x9ff)mmt^mxhii 

{f. A'.y7TRAlVI9*^^»'N';^A 1 Pi^*;^:?{CT-^'CO 
Sgi^SrUff-ri. (;^T>yrS4-S6) . .rcOi:^. r 
-^Kji7"o>y;?5(4. J^XA0Vi^X9\,zm^h.X 

\^hr—^^T-'^f^xMzmm'h (XT-yrS 
7) . ^<7)j:o^rM4. T-:5'>N';^BOlK3Mg5l<3&<^ 

t^'^XAllyi^x^t^xS.lzmmLX. VN'-y7rRA 
M 9*><i>|gj||$ti/if-^ Srr-rJ'^N';?. Atcfejltl) . 

[0023] -Ij. T-i^^^xBcTi^m^m^^th 

b. ^-sXgcO^mfJ^^Xhtili. /N'<y7rRAM9*» 



^^<XB0UiyX^lZT-i^<7)mmt:mfrti> (Xx-y 
rS8-S 10). ZZX\ m4^Z^-tX5iZ. y^'X9 
<0|Kii^tg(^ISSr(^^fijT'2^HcLT. SBiM^tg^^ 
( y e sX'Tiktmm) l,zW:mwm<$)tHi . T-i^^m. 
i^mf^tih, U^X. d:cof-:$'^-\XB<DmM^Si)^ 

m.uzt ^ j^x B X aismfgi^-c^vM^^ 

(not'^-TBt^) Tli^lJi'. A'-y7rRAM9*^VN' 
XB 1 Pi^'x^^cOT-^lEJItt^^ii^rv^^ist;^ 

(;^T>y7'S 1 1 . S 1 2<?)N0) . 
[00 24] mtliZ^ m4<0^-( ^y:fi-^-HZ7r: 

-r cfc a tc. 2m^izm-w\^tLtieimtm^ (yes 

cOB^ral) ^T-iJ'yUA, B(r)m^^m^%^-ttL 
{i\ >'S-y7rRAM9*^^A';?.A0U->>';z.:5'^ y<XA 1 
l^vJ^^'. J^XBO]yi/X'$> ^ f'\XBl\y>'X9<riWf 

i)^zmm^ixh^b\,ztj:t. ^tX. r—ffy^XBhm 

miz. yN'xB 1 ui^x:$'iZT-i^<Dmm^mff^tifzt 

r-^lK3M7"D y^5{±, J'^XBOUi^X^^'iZW^ 

n^iiX^^^T-:^^T-9^'^XB l,zmB.-r^ (Xt v 
7°S13, SlA).Vi':>X.f<XBOV'JX-S't^^X 

BiU'jx^t i^mzmm l-c. >'<>y 7 r r am 9 
[0025] jiLhco J: a ^z:^mmmm^zxtnf. 7 7 >y 

Vi^^ 2 A , 2 B«l:#fflt::fS{t^>fL/iT-^ AT. 

A , B J: 0 . -en-ffiMit L/i T-mmmi^^m^ 

■th^b-b^x^t. %-iX. '^mzT-'^m^?9.mwmz 

ijV^T, 7^y>'i;'<^:U2A, 2 B{Cj^ST%iKJM 

jL^^:U2A, 2B\,zn-fhT^^xnm^^±.-th^ 

bifiX^h. 

[00 26] :iZX\ >'N''y7TRAM8i:c7)T-;5'iEjM 
2:l*<0^^'X9^^^LTs ^t-:J'>'n';^A, BftbCOPt^"- 
fJISiMtc J: 5y\'XT- 1' h u-s^ a y^m^-Th ^bl,z 
J:0. ^S-T-r^A^A. B*^/i>ffi:4LTteiM^*i||* 

Lit^i-^T-i. , A'^ 9 T-Ti^^-ri. J; d '^VPJ^PSi L . 
^r-:5'yN'j:?,A, B(CA'.y7r RAM8A^^>c0t-:?S: 

[0027] 

imm^))^] ui±MmttzXoi,z^^Mizxtn£. ^ 
mi^T ^ x::^mmmmLtziyXTMzt3\^x . #77 

■yi^j.EEPR0Mfttf-^yx-7.^iS{tT. #7 7-y 
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